We all-sidedly consider a three-point boundary value problem for p-Laplacian differential equation with nonlinear term involving derivative. Some new sufficient conditions are obtained for the existence of at least one, triple, or arbitrary odd positive pseudosymmetric solutions by using pseudosymmetric technique and fixed-point theory in cone. As an application, two examples are given to illustrate the main results.
Introduction
Recent research results indicate that considerable achievement was made in the existence of positive solutions to dynamic equations; for details, please see 1-6 and the references therein. In particular, the existence of positive pseudosymmetric solutions to p-Laplacian difference and differential equations attract many researchers' attention, such as 7-11 . The reason is that the pseudosymmetry problem not only has theoretical value, such as in the study of metric manifolds 12 , but also has practical value itself; for example, we can apply this characteristic into studying the chemistry structure 13 . On another hand, there are much attention paid to the positive solutions of boundary value problems BVPs for differential equation with the nonlinear term involved with the derivative explicitly 14-18 . Hence, it is natural to continue study pseudosymmetric solutions to p-Laplacian differential equations with the nonlinear term involved with the first-order derivative explicitly.
First, let us recall some relevant results about BVPs with p-Laplacian, We would like to mention the results of Avery 21 . We obtain that there exist at least one, triple or arbitrary odd positive pseudosymmetric solutions to problem 1.2 . In particular, we not only get some local properties of pseudosymmetric solutions, but also obtain that the position of pseudosymmetric solutions is determined under some conditions, which is much better than the results in papers 8, 11, 16 . Correspondingly, we generalize and improve the results in papers Avery and Henderson 8 . From the view of applications, two examples are given to illustrate the main results.
Throughout this paper, we assume that Define a cone P ⊂ E by P u ∈ E | u 0 0, u is concave, nonnegative on 0, 1 and u is symmetricon η, 1 .
Preliminaries

2.5
The following lemma can be founded in 11 , which is necessary to prove our result.
Lemma 2.4 see 11 . If u ∈ P , then the following statements are true:
Lemma 2.5. If u ∈ P , then the following statements are true:
iii min t∈ 0,ω 1 u t u 0 and min t∈ ω 1 ,1 u t u 1 .
Proof. i Since
which reduces to
ii By using u t ≤ 0 for t ∈ 0, 1 , we have u t is monotone decreasing function on 0, 1 . Moreover,
which implies that u ω 1 0, so, u t ≥ 0 for t ∈ 0, ω 1 and u t ≤ 0 for t ∈ ω 1 , 1 .
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Now, we define the operator A :
h r f r, u r , u r dr ds for t ∈ ω 1 , 1 ,
2.9
here, w η Au η .
Lemma 2.6. A : P → P is a completely continuous operator.
Proof. In fact, Au t ≥ 0 for t ∈ 0, 1 , Au η Au 1 and Au 0 0. It is easy to see that the operator A is pseudosymmetric about ω 1 on 0, 1 . In fact, for t ∈ η, ω 1 , we have 1−t η ∈ ω 1 , 1 , and according to the integral transform, one has 
2.11
For t ∈ ω 1 , 1 , we note that 1 − t η ∈ η, ω 1 , by using the integral transform, one has h r f r, u r , u r dr ds Au t .
2.13
Hence, A is pseudosymmetric about η on 0, 1 . In addition,
14 is continuous and nonincreasing in 0, ω 1 ; moreover, ϕ q x is a monotone increasing continuously differentiable function
it is easy to obtain Au t ≤ 0 for t ∈ 0, ω 1 . By using the similar way, we can deduce Au t ≤ 0 for t ∈ ω 1 , 1 . So, A : P → P . It is easy to obtain that A : P → P is completely continuous.
Hence, the solutions of BVPs 1.2 are fixed points of the completely continuous operator A.
One Solutions
In this section, we will study the existence of one positive pseudosymmetric solution to problem 1.2 by Krasnosel'skii's fixed point theorem in a cone.
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Motivated by the notations in reference 23 , for u ∈ P , let
3.1
In the following, we discuss the problem 1.2 under the following four possible cases. 
here, ε > 0 and satisfies 
3.5
If set Ω H 1 {u ∈ E : u < H 1 }, one has Au ≤ u for u ∈ P ∩ ∂Ω H Set
3.8
For u ∈ P ∩ ∂Ω H 2 , we have u ω 1 H 2 since u t ≤ |u t | for u ∈ P . If u ∈ P with u ω 1 H 2 , Lemmas 2.4 and 2.5 reduce to
For u ∈ P ∩ ∂Ω H 2 , according to 3.6 , 3.7 and 3.9 , we get h r dr u .
3.10
Thus, by i of Lemma 2.2, the problem 1.2 has at least one positive pseudosymmetric solution u in P ∩ Ω H 2 \ Ω H 1 . h r dr u .
3.14
If let Ω H 3 {u ∈ E : u < H 3 }, one has Au ≥ u for u ∈ P ∩ ∂Ω H 3 . Now, we consider f ∞ 0. Suppose that f is bounded, for some constant K > 0, then From
here, C is an arbitrary positive constant. Then, for t, u, u ∈ 0, 1 × 0, ∞ × −∞, ∞ , we have f t, u, u ≤ max ϕ p C , ϕ p δ ϕ p u .
3.22
If u ∈ P ∩ ∂Ω H 4 , one has u H 4 , which reduces to 
3.23
Consequently, for any cases, if we take Ω H 4 {u ∈ E : u < H 4 }, we have Au ≤ u for u ∈ P ∩ ∂Ω H 4 . Thus, the condition ii of Lemma 2.2 is satisfied. Consequently, the problem 1.2 has at least one positive pseudosymmetric solution 
3.28
If set Ω H 5 {u ∈ E : u < H 5 }, one has Au ≤ u for u ∈ P ∩ ∂Ω H 5 . According to f ∞ c 2 , there exists an H 6 > 0 such that
where t, u, u ∈ 0, 1 × H 6 , ∞ × −∞, H 6 ∪ H 6 , ∞ , c 2 ϕ p c 22 − ε , ε > 0 and satisfies
{u ∈ E : u < 5H 6 },
3.31
If u ∈ P with u ω 1 H 6 , Lemmas 2.4 and 2.5 reduce to
For u ∈ P ∩ ∂Ω H 6 , according to 3.29 , 3.30 and 3.32 , we get h r dr u .
3.33
Thus, by i of Lemma 2.2, the problem 1.2 has at least one positive pseudosymmetric
ii By using the similar way as to Theorem 3.2, we can prove to it.
Triple Solutions
In the previous section, some results on the existence of at least one positive pseudosymmetric solutions to problem 1.2 are obtained. In this section, we will further discuss the existence criteria for at least three and arbitrary odd positive pseudosymmetric solutions of problems 1.2 by using the Avery-Peterson fixed point theorem 21 . Choose a r ∈ η, ω 1 , for the notational convenience, we denote 
4.2
Now, we state and prove the results in this section. 
Then, problem 1.2 has at least three positive pseudosymmetric solutions u 1 , u 2 , and u 3 such that
Proof. According to the definition of completely continuous operator A and its properties, we need to show that all the conditions of Lemma 2.3 hold with respect to A. It is obvious that
4.4
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4.6
From the above analysis, it remains to show that i -iii of Lemma 2.3 hold. Secondly, we verify that condition i of Lemma 2.3 holds; let u t ≡ tb * /η b * , t ∈ 0, 1 , and it is easy to see that
For any
it follows from the assumption ii that 
4.16
Consequently, from above, all the conditions of Lemma 2.3 are satisfied. The proof is completed. 
4.28
It follows from the Schauder fixed point theorem that A has at least one fixed point 
